Melatonin (N-acetyl-5-methoxytryptamine), an indole hormone released from the pineal gland of vertebrates, controls various biological rhythms, and is expected to be an effective drug against several diseases, such as sleep disorders and Alzheimer's disease. 1, 2 In recent years, studies on the sensitive determination of melatonin have been carried out 3 in the field of pharmaceutical sciences to clarify the functions and distribution of melatonin in mammals. In an earlier study, 4 we developed a sensitive method for the determination of melatonin using a reversed-phase HPLC system with a fluorescence detector in combination with the precolumn oxidation of melatonin. During the procedure, melatonin is converted into a highly fluorescent compound,
Although melatonin could be detected at amol level using this system, this method requires skillful techniques to obtain precise values for the quantification of melatonin. Therefore, we have synthesized some melatonin analogs as internal standards to improve the precision of our method. As an internal standard, a compound that is oxidized via the same pathway as that of melatonin is promising, and, thus, the structure of the oxidation products derived from these melatonin analogs should be confirmed. However, various oxidation pathways and the corresponding similar structured oxidation products have been reported for indole compounds; therefore, X-ray diffraction analysis is needed for a strict identification of the product. In the present study, an X-ray structural analysis of compound 2, which was obtained by the oxidation of a typical melatonin analog, (Fig. 1 anhydride (0.5 mmol) and acetonitrile (10 mL) was stirred for 20 min. After the reaction mixture was neutralized with a 20 mM aqueous sodium carbonate solution (20 mL), the product was extracted with ethyl acetate (20 mL × twice). The ethyl acetate layer was evaporated under reduced pressure, and the residue was recrystallized from H2O to obtain 1 as colorless needles. Compound 1 (0.5 mmol), methanol (1 mL) and 100 mM aqueous sodium carbonate solution (15 mL) were mixed and stirred at 80˚C; then, 400 µL of aqueous 3 M H2O2 was added every 10 min for 18 h. After cooling the mixture to room temperature, the resulting colorless precipitate was collected. This precipitate was gently recrystallized from methanol to obtain colorless prism crystals (2). Yield 37.2%, m.p. 272 -273˚C. Anal. Calcd. for C16H20N2O3: C, 66.65; H, 6.99; N, 9.72. Found: C, 66.50; H, 6.98; N, 9.65.
A prism crystal of compound 2 with dimensions of 0.50 × 0.20 × 0.20 mm was chosen for the X-ray diffraction studies. The crystal and experimental data are given in Table 1 . The non-hydrogen atoms were anisotropically refined by full-matrix least-squares methods. All of the hydrogen atoms were placed at chemically acceptable positions and isotropically refined. All calculations were performed using the Crystal Structure crystallographic software package. 5 The atomic coordinates and equivalent isotropic temperature factors of the non-hydrogen atoms are given in Table 2 . Table 3 gives the bond distances and angles of the non-hydrogen atoms. Figure 2 represents an ORTEP diagram of the molecule with thermal ellipsoids at 50% probability.
The bond lengths and angles are in good agreement with the standard values. The quinoline ring (N1-C1-C2-C3-C9-C8, C4-C5-C6-C7-C8-C9) is planar with the maximum deviation of 0.0490 Å for C7. The methoxy group is located on the plane of the quinoline ring (the torsion angles of C4-C5-O3-C16 and C6-C5-O3-C16 are 0.8(2)˚ and -179.6(1)˚, respectively). The side chain at the 3-position is perpendicular to the quinoline ring (the torsion angles of C3-C2-C10-N2 and C1-C2-C10-N2 are -88.1(2)˚ and 90.9(2)˚, respectively).
These values are comparable with those of 6-MOQMA.
There are two intermolecular hydrogen bonds of the type N-H···O: N1···O1 (-x, -y+1, -z); N2···O2 (-x+1, -y, -z) with lengths of 2.738(2) and 2.926(2)Å, respectively. These results indicated that a 3-substituted melatonin analog, N- [2-(5-methoxyindol-3-yl) ethyl]-2,2-dimethylpropanamide (compound 1), is oxidized via the same pathway as that of melatonin, and is a promising internal standard for sensitive melatonin determination using the precolumn oxidation method.
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